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MSCs of P4 mixed with type I collagen were innoculated into
hollow ﬁber membranes (HFM), where the gel with MSCs formed
and then was innoculated into an air-lift loop hollow ﬁber mem-
brane bioreactor (ALHFMB) for the dynamic culture in an incu-
bator.
During the experiments, the OD value of medium was detected
every 24 hr to calculate cell number and to obtain cell growth
curves, and the metabolic parameters, such as glucose, lactic acid,
ammonia, glutamine, pH, O2 and CO2 were also detected to
evaluate the cells growth.
Moreover, the expanded cells were identiﬁed through antibodies
CD29, CD44 and CD45 and through inducing them into osteo-
blasts, chondrocytes and adipocytes.
The results showed that in the ALHFMB, O2 concentration kept
constant; MSCs metabolized robustly and expanded about 50-fold
within 7 days in hypoxic condition, more than that in normoxic
conditions; most of the expanded cells were CD29 and CD44
positive and CD45 negative; after being induced, the expanded
cells still reserved the strong muti-differentiation potential of be-
coming bone, cartilage and adipose.
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One of the issues for the future of the art in Tissue Engineering is
the inadequate initial interaction between polymer/surfaces and
cells leading to in vivo adverse body reactions. The selectivity of
biomaterial surfaces for a particular cell type present in a mixed
cell population can be achieved by engineering a polymer surface
with speciﬁc molecules.
In the present work, for the precise control of cell adhesion,
growth and differentiation, we modiﬁed the surface of chitosan by
means of covalent immobilization of different biomolecules. With
this purpose, speciﬁc proteins and antibodies were activated using
1-ethyl-3-(3-(dimethylamino)propyl)carbodiimide hydrochloride
(EDC) and the reaction as stabilized with N-hydroxysuccinimide
(NHS). The reaction was optimized by manipulating multiple var-
iables like time incubation, pH, protein concentration and protein:
EDC:NHS ratio, in order to control the activation of the carboxyl
group of the proteins and thus its covalent binding to the amino
groups of the chitosan surface. Quantiﬁcation of immobilized al-
bumin and ﬁbronectin was performed by colorimetric and ﬂuores-
cence methods. Fluorescence microscopy using labelled antibodies
and confocal microscopy were also performed. Adhesion and via-
bility of leukocytes and osteoblast like cells were assessed by MTS
and DNA assays. The results revealed that the use of EDC/NHS
activated the immobilization of the different molecules on chitosan
surfaces. Membranes modiﬁed with adhesive and non-adhesive
proteins revealed distinctive cell recruitment proﬁles as assessed by
cell adhesion and proliferation rates.
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Objective: Chemical and physical treatments were developed to
reduce the immunogenicity and risk of virus/bacteria/prion trans-
mission. This work studies the impact of treatments on in vitro and
in vivo biocompatibility properties of tissues.
Methods: Three types of tissues were tested: i) fresh-frozen bone
(FFB) as control, ii) freeze-dried treated irradiated bone (FDTB)
and iii) frozen treated irradiated bone (FTB).
In vitro testing was performed by indirect (MTS, LDH) and
direct (cell attachment, cell adhesion) toxicity assays with Saos2
cell line. For in vivo testing, each group was subcutaneously
implanted in immunocompetent Wistar rats to assess the immuno-
logical (CD3, CD68), recolonization (Masson’s Trichrom) and
revascularization (vWF) processes at 2 / 4 weeks post implantation.
Results: For FFB as well as FDTB, no modiﬁcation of cell vi-
ability (MTS/LDH) was observed for Saos2 in contact with tissue
extract. In contrast, a signiﬁcant reduction of cell viability (MTS)
was observed for FTB (p< 0.05). After 3 hours of direct contact
between Saos2 and bone tissues, a signiﬁcant decrease of adhesion
was demonstrated in case of FTB in comparison to FFB and FDTB.
At 24h of contact, cellular adhesion was signiﬁcantly decreased for
FDTB and FTB (p< 0.05). A signiﬁcant higher immunological
reaction (lymphocytes/macrophages recruitment and bone resor-
ption) was found for FFB, after subcutaneous implantation in rats,
in comparison to FDTB and FTB. In contrast, decellularized
(FDTB/FTB) tissues signiﬁcantly improved neo-vascularization in
connective matrix after 15 days of implantation.
Conclusion: Human bone processing with defatting and decel-
lularization promotes in vitro biocompatibility and in vivo tissue
tolerance.
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Introduction: Bone marrow stromal cells (BMSC) are often used
for cell based tissue repair, cultured in a hydrogel. For substantial
tissue regeneration, BMSCs need to survive in this 3D scaffold. We
hypothesize that undifferentiated BMSCs will not thrive within
these gels in contrast to articular chondrocytes (ACs) and nucleus
pulposus cells (NPs), but that early chondrogenic differentiation of
the former will increase survival.
Materials and Methods: BMSCs, ACs and NPs were isolated
from ﬁve calves. Primary NPs, ACs and passaged BMSCs (P2)
were cast in 1.2% alginate or 2% agarose (4mm2mm) and
cultured for 21 days in high-glucose DMEM with 10% FCS. Half
the BMSCs were cultured in chondrogenic DMEM with 1% ITSþ,
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